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EMI8800 MAGNETIC ‘APE HANDLER 


UNIVERSAL BUFFERED INTERFACE 


Suitable for: 
s 8 Bit Parallel ('Centronics! Compatible) 


b IEC/IEEE 488 


V24 (RS232C) À ; 


INTRODUCTION 


The Universal Buffered Interface is a single printed circuit board which 
mounts on the rear of the EMI 8800 Transport and is interfaced to the 
transport mounted dual formatter. 


The board hàs the following main components: 


(i) An Intel 8748 microprocessor with an associated 1K of EPROM. 
(ii) 4K bytes RAM. 
RECORD LENGTH Equal or less than buffer length 


INTERFACES 


8 bit parallel interface with "Centronics" compatible Strobe/ 
Acknowledgement handshaking. 


IEC/IEEE 488 Interface PCB, further details on request. 


Serial V2h (RS232C) Interface can te provided as an alternative to 
1.361,.‘on the same PCB. 


Serial input and output performed by Universal Asynchronous Receiver 


. Transmitter (UART). Factory pre-set character format 


start bit 
Gata oits 
parity bit 
stop bit 


μετα 


Other standard character formats may be pre-set as required. 

DATA TRANSFER RATES 

Parallel O-1M characters per second. 

Serial 600,1200, 2400, 4800, 9600, 19200 bauds selectable. Other speeds 


available on request. 


The upper limit will normally ba defined by the average transfer rate of 
the magnetic tape transport e.g. 


ecc eTape 








Tape speed 45ips 

Packing density 1600BPI 

Block size 2048 bytes 
Interblock Gap 6 in. 

Average transfer rate 47.5Kcps 


without allowing for rewriting where tapes may be faulty. 


"Burst" rates may be handled to the maximum. 


PRINCIPLE OF OPERATION 


2.1. The system can perform 12 different commands: write one block on tape, 
read on block, space one block in formward direction, backspace one 
block, rewind, rewind and lockout, write file mark, write continuous, 
read continuous, clear and edit. 

The DLE character (HEX 10) must be transmitted before every command 
code. The 8 bits character following DLE defines the command. 

2.2. FORMATTING 
In write mode the system generates IBM or ECMA compatible format for 
NRZ or PE and includes logic for generation of all check characters, 
file marks and all other format requisites (ID burst, preamble, post- 
amble) for the corresponding recording format. 

In read mode the system automatically checks and strips all check and 
format characters and presents only valid data characters, block length 
characters and status words as described on the following page. 

SPECIFICATIONS 

3.1. Tape Speed - Normally 45ips others on request. 

3.2. Reel Size 
10.5 inches industry compatible (2400 feet tape length) 

N.B:- 10.5 inches unit may also take 8.5" or 7" reels. 

3.3. Recording Formats 


9 track dual NRZ/PE 
7 or 9 tracks NRZ 


9 tracks PE 


COMMANDS EXECUTION 


h.l. 


Write One Block on Tape 


Following characters must be sent by the users equipment: 


eese sl. 7 DLE 





1. - DLE (HEX 10) i 
y$ AQ lo to 


2. - WRITE CODE (HEX 31, ASCII 1) 

2 
3. - MOST SIGNIFICANT BYTE OF BLOCK LENGTH (BLM.) (6 BITS of 126 WORD) 
4. - LEAST SIGNIFICANT BYTE OF BLOCK LENGTH (BLL) (6 BITS of 12b WORD) 
5. - DATA WORDS epa Graver Gods 


The data words are stored in a.static RAM. When the number of data 
is equal to the binary number defined. by BLM and BLL the content of 
the memory is transferred onto tape. At the end of this operation 
two status bytes are transmitted to the users equipment. Composition 
of both status bytes is explained in 4.10 describing status request 
command. 


If a parity error is detected during the read after write check the 
system tries automatically 3 times to write data, erasing 3 inches 


tape, before rewriting the data at a new position. 


In case of parity error persisting after 3 retry sequences the tape 
Stops moving and status bytes are transmitted. ᾿ 


Other retry sequences available on request. 


Write Continuous. 


5.2. 


5.5. 


Following characters must be sent by the users equipment. 


1. - DLE (HEX 10) 4 


2. - WRITE CONT CODE (HEX 39, ASCUIIÍ 

3. - MOST SIGNIFICANT BYTE OF BLOCK LENGTH (BLM) (6) 

4, - LEAST SIGNICANT BYTE OF BLOCK LENGTH (BLL) (6) 

5. - DATA WORDS 

The operation is the same as a Write one block, except that after the 
data words are written to tape, the controller will accept more data. 


Therefore, a 2nd block can be written to tape without the need for 
the user to re-issue another write command sequence. 


d 


The write continuous inscruction will terminate after an unrecoverabie 
parity Error, at which time both status bytes are transmitted. The 
block lengths of all blocks written to tape will be the same. 


Read One Block From Tape. 


1. - DLE (HEX 10) p 


2. - READ CODE (HEX 30, ASCII O) 


After detection of READ code, tape starts moving, the data block is 
Stored in the buffer memory. When the tape has stopped the following 
characters are transmitted to the users equipment. 

1. - STATUS BYTE 1 

2. - STATUS BYTE 2 i 

3. - MOST SIGNIFICANT BYTE OF BLOCK LENGTH (6) 


4. - LEAST SIGNIFICANT BYTE OF BLOCK LENGTH (6) 


esses Se — DATA 


beln 


he5 


5.6. 


BoT. 


5. - DATA CHARACTERS 


If a parity error is detected the system tries 3 times to read the 
block. If the block is still in error after 3 retries both status 
bytes are transmitted. , 


Read Continuously» 


D ( ΣΚ ιο) M : 
w ({ ες : 
2. - READ CONT CODE (HEX 38, ASCII 8) : 
After detection of the Read Cont code, tape starts moving, the 
data block is stored in the buffer. When the tape has stopped _ 
the following characters are transmitted to the users equipment. 
Al STATUS BYTE 1 

A2 STATUS BYTE 2 

A3 MOST SIGNIFICANT BYTE OF BLOCK LENGTH (6) 

A& LEAST SIGNIFICANT BYTE OF BLOCK LENGTH (6) 

A5 DATA CHARACTERS 

After all the data Characters have been accepted by the user, the 
tape will start moving again and another block will be Read, the 
sequence of events will now be the same, re-entering the sequence 


at point Al. The Read Cont instruction will terminate on an unrec- 
overable parity error, or detection of a File Mark character. 


Space Forvard One Block M EM 
Characters to be transmitted:- 


1. - DLE (HEX 10) - | h 
2. - SPACE FORWARD CODE 9 HEX 32, ASCII 2) 
After detection of space forward code the tape starts in forward 


direction, space one block and stops in the inter record gap. At 
the end of the operation both status bytes are transmitted. 


Space Reverse One Block. 


1. - DLE (HEX 10) Z 


: Oy de 
2. - SPACE REVERSE CODE (HEX 33, ASCII 3) 
Same operation as 4.5 but in reverse mode. 
Rewind 


1. - DLE (HEX 10) 
2. - REWIND CODE (HEX 34, ASCII 4) 


After detection of rewind code tape starts rewinding and stops on 
BOT (Load point). At the end of the operation both status bytes are 
transmitted. 


.... 48. 





5.9. 


4.10. 


5.10.1 


A 


2 


Rewind and Lockout 


1. - DLE (HEX 10) 
2. - REWIND AND LOCKOUT CODE (HEX 35, ASCII 5) 


After detection of this code tape starts rewinding, goes offline 
and stops on BOT. 


Write File Mark z 


1. - DLE (HEX 10) cy 

2. - WRITE FILE MARK CODE (HEX 36, ASCII 6) 

After detection of WFM code the tape drive first erases 3" tape and 
writes file mark code (HEX 13 in 800 CPI NRZ, 40 'zero's'" on tracks 


P, O, 2,5,6,7 while tracks 1,3, 4 erased in 1600 CPI PE). When tape 
stops both status bytes are transmitted. 


Status Request 


1. - DLE (HEX 10) EE: 
2. - STATUS REQUEST CODE (HEX 37, ASCII 7) 


When status request is decoded both status bytes are transmitted. 
First Status Byte (SB 1) 
BIT O: - CBY 


True when a command is accepted and remains true until O7 
the operation has finished and all motion has ceased. 


BIT 1: - REJECT - formatter busy and any command is issued 
- reverse command on BOT 
- write or write file mark without write 
enable ring on the reel. 


- NON VALID COMMAND CODE 


- TAPE UNIT NOT READY X 
- PARITY ERROR 


- correctable error 

- uncorrectable error 

- false preamble or postamble 

- multitrack dropout ` 
800 CPI NRZ - longitudinal parity error 

- vertical parity error 


1660 CPI P 


BIT 2: - REJECT 
- NOT CORRECTLY TRANSMITTED COMMAND ο” 


BIT 3: ~ always "O" f i S 1: EN 1 Ax A 
c) 
BIT k: - " ugn "mo 
η r 
BIT 5: = wt nyn eat. 7 j b 
BIT 6: - " που 4,4 a" 24 
BIT 7: - " "OU cen k 


--.«.Ν»Β» 


4.10. 


5.11. 


4.12. 


N.B. CBY Bit Ø will be set during any Read instruction, until 
all the data has been accepted by the user. 


2 Second Status Byte (SB 2) 
^ BIT O: - LOAD POINT (BOT) X | "E 
7 BIT 1: - END OF TAPE (ΕΟΤ) ` 
indicates transport is on or has passed over the 
end of tape reflective tab. This signal remains 
true until a reverse direction command is accepted 
by the system. ` ` 
4 BIT ο: - REJECT 
‘2 BIT 3: - FILE MARK y SZP 
ot S58 Arb? 
16 BIT h: - PARITY ERROR x ; Z obt 
μεν. TIMING ERROR 264 ' 
3? BIT 5: - Always "1" 
64 BIT 6: - " "n 
ib BIT 7: - wo πρὶ 


Both status bytes are always transmitted together:- 


- After execution of a WRITE command, a SPACE FORWARD 
a SPACE REVERSE, a REWIND and a WRITE FILE MARK command. 
- In READ, status bytes are transmitted after transfer 
of the block from tape to memory, before transmitting 
BLM, BLL and data to users equipment. 
- Immediately after reception of a STATUS REQUEST command. 
- If character following DLE is not a correct command code. 
- If a parity error is detected in a received character. 
- When a command is rejected by the formatter. 


Clear 
1. ~ DLE 
58 
2. - CLEAR COMMAND (HEX 3Α ASCII:) 
The Clear Command Resets all control logic in the formatter 
terminating any instruction if present, and terminating any ta 
motion. A 
Edit 
1. - DLE ς9 
2. - EDIT COMMAND (HEX 3B ASCII;) 
The 'edit! command allows the user to alter specific blocks of 
Gata. The sequence is as follows:- 


Read one data block 

Issue 'edit! (Hex 3B ASCII) 
Space back one block 

-~ Write one data block. 


The 'edit! command is now automatically reset. ‘Edit!’ may also 
be reset by the Clear command (see para 5.11) 


The tedit' function effectively adjusts the tape position so that 
the new data exactly replaces the original data block, also 
allowing for the start/stop times. Caution should be exercised in 
ensuring that new data is of the same block length as the original 
record, 


...-».5. COMMANDS, 


5- COMMANDS CODE CHART 


COMMAND HEXADECIMAL BIT BIT 


CODE ASCIT ο 1 2 3 & 5 6 7 
i a a i E m a i i MM 

DLE 10 DLE ο ο ο ο 1 ο ο 0 
VRITE 31 1 1.00 01 1 0 0 
READ 30 %8 ο ο ο ο ο 1 1 ο 0 
SPACE FORWARD 32 2 o 1 ο ο 1 1 ο ο 
BACKSPACE 33 3 1 1.0 0 1 10 0 
REWIND 34 4 ο ο 1 ο 1 10 ο 
REWIND & LOCKOUT 35 5 : ο 1 ο 3 1 0 0 
WRITE FILE MARK - 36 6 ο 1 1 ο 1 1 ο ο 
STATUS REQUEST | 37 7 1 1 1 O 1 10 0 
READ CONT 38 8 ο ο ο 1 1 1 ο ο 
eU oT 2 4 ο 1 ο 1 1 1 0 0 
EDIT 3B. ; 11 ο 1 1 1 0 0 


(4:52 3 


5.10.79 PLW/DJ 








TIMING 


PARALLEL DATA 


0.5 pSEC (MIN) ~ 





DATA STROBE 





ACKNOWLEDGE 





0.5 pSEC (MIN) 


0.5u SEC (MIN) 





2.5ps Min 
50s Typical ` 


2.5 -5.0 pSEC 


130Ls Max. 
Pin connections (8 bit parallel 
SIGNAL INPUT PIN OUTPUT PIN 
data l4 17 39 
data 2+ 13 4L 
data 3+ 9 45 
data 4+ 11 43 
data 5+ 15 33 
data 6+ - 19 31 
data 74 21 47 
data 8+ 25 35 
Strb - 23 29 
Ack - 5 37 
49 1 
Rdy + 
45 V  ΡΙΝΡ 2450 
Reset (Up generated reset 0/P- no conn. necessary) N 3 
ALE (pp clock pulses O/P - no com. necessary ) 7 
GROUND 4 - 48 even pins. 


< Connector - standard 50 way ribbon cable 















SERIAL PORT CONNECTOR 


PIN SIGNAL | 
1 -12V VIA 10K u 
2 412V VIA 10K 

3 ov 

4 ne 

5 DSR (not examined) 

6 NC i 

7 RX DATA TO TAPE UNIT 

8 TX DATA FROM TAPE UNIT 

9 NC 

10 7 . DTR - SET + TRUE AFTER INITIALISATION . 
INSTALLATION 


Connect OV and +14V Power 
Leads to terminal block on back of metal panel. 


Fit PCB to panel with SE Labs plastic mounting pillars. 


REMOVE three 220/300 resistor packs from bottom of transport 
mounted formatter - Fit.3 2K2 Resistor Packs | 


Fit ribbon cable from lower connector ΠΟ} to 136 way edge connector. 
Attach flying resistor to formatter heat sink. 


SWL in position IC110 
Baud Rate Switch 


- 38800 (N/A 55 
^4 


Pw wc 
1 
νο 
e 
ο 
ο 


ο 3 anu 
1 
a 
o 
o 


Link closed for selected speed. 


esecsCOont!d, 





SW2 in position IC105 


Serial character configuration 


1 Νο Parity - High gives no parity : 

2 TSB - Low gives 1 stop bit 

3 NB2 - 

4 NB1 - 

5 O/EPS - LK to GND for ODD Parity 

6 SWE - IK to GND for serial CH. Enabled 
7 PARALLEL - LK to GND for Parallel Operation 





E.G. for 7 bits plus even parity, 2 stop bits 
Links to GND 1, 4, 6 
(HIGHS ON 2, 3, 5, 7) 


NOTE -~ SERIAL. ERRORS 


(1) Parity error 
(2) Framing error 
(3) Overrun are gated together in 1098 


If the composite error signal is required then Link 9 allows data 


bit 8+ to show these errors. 


This will normally be done for 7 bits + parity when bit 8 set will 


show transmission errors. 


For 8 bit operation, Link 8 is fitted when data bit 8+ from the 
UART is used. Link 8 is to be fitted for Parallel Operation. 


INSTRUCTION FORMAT 


(1) A11 instructions preceeded by HEX 10 


»eessCont'd 


INSTRUCTION FORMAT (cont'd 


(2) CODE INSTRUCTION : 
WRITE BLOCK 31 HEX : 
WRITE CONT 39 
READ BLOCK 30. 

READ CONT 38 
SPACE FWD 32 
REV 33 
RWD l 3h 
RWD/OFFL 35 
ΕΜ . 36 
STAT REQ 37 
CLEAR 3A 
EDIT 3B 


WRITE BLOCK LENGTH - TOTAL 12 BITS - MAX 4095 decimal 
TO BE SENT AS (1) MSB 6 BITS (2) LSB 6 BITS IN LOW ORDER POSITION 
BITS 7 CAN BE SET OR NOT + WILL BE IGNORED 


I.E. MSB ` 0000/0001 


LSB 0000/0010 66 CHAR. 


BLOCK TO BE WRITTEN. 


uot 

eo 
ΧΡ - 
vw 


This can be sent from αν in ASCII as "A" then "B! since bit 7 
will be ignored 


READING 


The read block length (total 12 bits) will be sent as (1) MSB 6 bits 

(2) LSB 6 bits but with bit 7 set in both bytes. This (as in write' 
example) would result in "A" then "B" being transmitted after reading 
a block of 66 chars. 


PARALLEL OPERATION (ΠΟ1) - Fit Link 8 


If SW2 bit 6 is High and SW7 closed, then the parallel channel is enabled, 


DATA + INPUT BIT PIN 
1 17 

2 τ. 13 
3 9 
4 11 
5 15 
6 19 
7 21 
8 25 
E- 23 
ACK - 5 


DATA + OUTPUT BIT 


ACK 
Ο/Ρ RDY + 


GNDS 


PIN 
39 
4l 
45 
43 
33 
31 
47 
35 

ES 
37 

1 


4-748 EVEN NOS. 


IEEE 488 Interface Connections 








Interface Connector Mnemonic IEEE 488 Connector 
1 SPARE +5V - OC 
2 SPARE - e 
3 SPARE - - 

4 SPARE - l - 

5 £v E+ N/12* 

6 SPARE - - z 
7 NRFD l 7 

. 8 NDAC 8 

9 EOI 5 
10 IFC 9 
11 DAV 6 
12 AIN 11 
13 bg 1 
14 Di 2 
15 D2 3 
16 : D3 4 
17 D^ A 
18 D5 B 
19 D6 c 
20 D7 D 


Note: On ΙΕΕΕἑ88 Connector E-N Z12 are connected: together.’ 


ADDRESS SWITCHES ON τ E INTERFACE ` 


Toate ial dieit EN 





TALKER SWITCH 'T' 


3 
BIT SWITCH POSITION T 64+9= 43- 
6 dcm | £L a 
A x ο _ BIT O is L.S.B. Ss 
3 ? 7. Address is Transferred as 4 
2 Φ i. i » a 7 bit word 
1 $ 32) - f 
ο brik 
LISTENER SWITCH 'L' 
BIT . SWITCH POSITION 
O 3. (64) 


* (32) — BIT O is L.S.B. 
-5 5. (16)- Address is transferred as 
- (8) a7 bit word 


ο” NW PUD 


ny (^ SO. 4? 4 " 
EXAMPLE: TALKER ADDRESS 97  . 1 elo|lo οἱ 4 Lele 4 i Ls 228) =4lz 


IT! Switch 5, 4, 1 ON. + ον 
Listener address 28 : : j i 4 
111 Switch 5, 2, 1 ON f d 
f SWITCH L os | 
a 


La] €— swrren 7 
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. PROVISIONAL SPECIFICALLUN 


ANA EMI8800 MAGNETIC TAPE HANDLER 





Suitable for: 


8 Bit Parallel ('Centronics'! Compatible) I 
IEC/IEEE 488 a 
V24 (RS232C) f nes 
I b 
INTRODUCTION 


The Universal Buffered Interface isa single printed.circuit board which 
mounts on the rear of the EMI- 8800 Transport and is interfaced to the 
transport mounted dual formatter. | 


The board has the following main components: 


(i) An Intel 8748 microprocessor with an associated 1K of EPROM. 
(ii) 4K bytes RAM. 


RECORD LENGTH Equal or less than buffer length 


INTERFACES 


8 bit parallel interface with "Centronics" compatible Strobe/ 
Acknowledgement handshaking. 


IEC/IEEE 488 Interface PCB, further details on request. 


Serial V2% (RS232C) Interface can be provided as an alternative to 
1.3.1.'on the same PCB. 


Serial input and output performed by Universal Asynchronous Receiver 
Transmitter (UART). Factory pre-set character format 


Start bit 

data bits 

parity bit 

stop bit MT 


eeN 


Other standard character formats may be pre-set as required, 


DATA TRANSFER RATES 


΄ 


Parallel O-1M characters per second. s. 
Serial 600,1200, 2400, 4800, 9600, 19500’ bauds selectable. Other speeds 


available on request.: 


The upper limit will normally be defined by the average transfer rate of 
the magnetic tape transport e.g. 


sec Tape 


Tape speed 45ips 

Packing density 1600BP1 

Block size 2048 bytes 

Interblock Gap *6 in. . x 
Average transfer rate 47.5Kcps 


without allowing for rewriting where tapes may be faulty. 


"Burst!" rates may be handled to the maximum. 


PRINCIPLE OF OPERATION 


2.1. 


2.2. 


The system can perform 12 different commands: write one block on tape, 
read on block, space one block in formward direction, backspace one 
block, rewind, rewind and lockout, write file mark, write continuous, 
read continuous, clear and edit. 


The DLE character (HEX 10) must be transmitted before every command 
code. The 8 bits character following DLE defines the command. 


FORMATTING 


In write mode the system generates IBM or ECMA compatible format for 
NRZ or PE and includes logic for generation of all check characters, 
file marks and all other format requisites (ID burst, preamble, post- 
amble) for the corresponding recording format. 

: ς 
In read mode the system automatically checks and strips all check and 
format characters and presents only valid data characters, block length 
characters and status words as described on the following page. 


SPECIFICATIONS 


3.1. 


3.2. 


3.3. 


Tape Speed - Normally 45ips others on request. 


Reel Size 


10.5 inches industry compatible (2400 feet tape length) 
N.B:- 10.5 inches unit may also take 8.5" or 7" reels. 


Recording Formats 
9 track dual NRZ/PE 
7 or 9 tracks NRZ 


9 tracks PE 


COMMANDS EXECUTION 


hele 


Write One Block on Tape 


Following characters must be sent by the users equipment: 


-..«»]» ~ DLE 


\ 


- | | Write Continuous. 


5.2. 


4.3. 


1. - DLE (HEX 10) 


2. 


WRITE CODE (HEX 31, ASCII 1) 

3. - MOST SIGNIFICANT BYTE OF BLOCK LENGTH (BLM.) (6 BITS of 126 WORD) 
4, - LEAST SIGNIFICANT BYTE OF BLOCK LENGTH (BLL) (6 BITS of 12b WORD) 
5. - DATA WORDS 


Φε g 


The data words are stored in a static RAM. When the number of data 
is equal to the binary number defined by BLM and BLL the content of 
the memory is transferred onto tape. At the end of this operation 
two status bytes are transmitted to the users equipment.. Composition 
of both status bytes is explained in 4.10 describing status request 
command. UU à 


If a parity error is detected during the read after write check the 
System tries automatically 3 times to write data, erasing 3 inches 
tape, before rewriting the data at a new position. 


In case of parity error persisting after 3 retry sequences the tape 
Stops moving and status bytes are transmitted. 
Other retry sequences available on request. 


-— 


Following characters must be sent by the users equipment. 


1. - DLE (HEX 10) 

2. -.WRITE CONT CODE (HEX 39,ASCUII) . 

3. - MOST SIGNIFICANT BYTE OF BLOCK LENGTH (BLM) (6) ᾿ 

4, - LEAST SIGNICANT BYTE OF BLOCK LENGTH (BLL) (6) 

5» - DATA WORDS 

The operation is the same as a Write one block, except that after the 
data words are written to tape, the controller will accept more data. 


Therefore, a 2nd block can be written to tape without the need for 
the user to re-issue another write command sequence, 


1 ; 
The write continuous instruction will terminate after an unrecoverable 
parity Error, at which time both status bytes are transmitted. The 
block lengths of all blocks written to tape will be the same. 


Read One Block From Tape, 
1. - DLE (HEX 10) ο ἆ 
2. - READ CODE (HEX 30, ASCII 0) 


After detection of READ code, tape stürts moving, the data block is 
Stored in the buffer memory. When the tape has stopped the following 
characters are transmitted to the users equipment. 

1. - STATUS BYTE 1 

2. - STATUS BYTE 2 

j. - MOST SIGNIFICANT BYTE OF BLOCK LENGTH (6) 


4. - LEAST SIGNIFICANT BYTE OF BLOCK LENGTH (6) 


eesse 5o ~ DATA 


belts 


4.5 


4.6. 


Νε). 


5. - DATA CHARACTERS 


If a parity error is detected the system tries 3 times to read. the 
block. If the block is still in error after 3 retries both status 
bytes are transmitted. . e i 


Read Continuously. 


1. - DLE 

2. - READ CONT CODE (HEX 38, ASCII B) 
After detection of the Read Cont code, tape starts moving, the 
data block is stored in the buffer. When the tape has: stopped 
the following characters are transmitted to the users equipment. 
Al STATUS BYTE 1 

A2 STATUS BYTE 2 : * 

A3 MOST SIGNIFICANT BYTE OF BLOCK LENGTH (6) 

AL LEAST SIGNIFICANT BYTE OF BLOCK LENGTH (6) 

A5 DATA CHARACTERS 

After all the data Characters have been accepted by the user, the 
tape will start moving again and another block will be Read, the 
Sequence of events will now be the same, re-entering the sequence 


at point Al. The Read Cont instruction will terminate on an unrec- 
overable parity error, or detection of a File Mark character. 


Space Forward One Block 
Characters to be transmitted:- 


1. - DLE (HEX 10) 
2. - SPACE FORWARD CODE 9 HEX 32, ASCII 2) 
After detection of space forward code tbe tape Starts in forward 


direction, space one block and stops in the inter record gap. At 
the end of the operation both status bytes are transmitted. 


Space Reverse One Block. 


1. - DLE (HEX 10) 
2. - SPACE REVERSE CODE (HEX 33, ASCII 3) 


Same operation as 1.95 but in reverse mode. 


Rewind f 


1. ~ DLE (HEX 10) ET 
2. - REWIND CODE (HEX 34, ASCID 4) — 


After detection of rewind code tape starts rewinding and stops on 
BOT (Load point). At the end of the operation both status bytes are 
transmitted. j 


coos 428 


4.8. 


4.9. 


4.10. 


αν 10.1 


Rewind and Lockout . 


1. - DLE (HEX 10) 
2. - REWIND AND LOCKOUT CODE (HEX 35, ASCII 5) 


After detection of this code tape starts rewinding, goes offline 
and stops on BOT. ts ! 


Write File Mark . να; 


1. - DLE (HEX 10) : 
2, - WRITE FILE MARK CODE (HEX 36, ASCII 6) 


After detection of WFM code the tape ‘drive first erases “gn tape and 
writes file mark code (HEX 13 in 800 CPI NRZ, AO "zero's" on tracks 
P, O, 2,5,6,7 while tracks 1,3, 4 erased in 1600 CPI PE). When tape 
stops both status bytes, are transmitted. 


Status Request . 


1. - DLE (HEX 10) 
2. - STATUS REQUEST CODE (HEX 37, ASCII D 


When status request is decoded both status bytes are transmitted. 


-— 


First.Status Byte (SB 1) 
BIT 0: - CBY 


True when a command is accepted and remains true until 
the operation has finished and all motion has ceased. 


BIT 1: - REJECT - formatter busy and any command is issued 
- reverse command on BOT 
- write or write file mark without write 
enable ring on the reel. 


- NON VALID COMMAND CODE 
- TAPE UNIT NOT READY 
- PARITY ERROR 3 


1600 CPI PE - correctable error 
- uncorrectable error 
~ false preamble or postamble 
- multitrack dropout 
800 CPI NRZ - longitudinal parity error 
i -~ vertical parity error 
Pd 
BIT 2: - REJECT 
- NOT CORRECTLY TRANSMITTED COMMAND 


BIT 3: - always ΠΟΙ͂ I2 αμ R 
BIT Ar = "oos o 
BIT5:- " ome d, 

BIT6:- " sae des 

 BIT 7: -  " ο c 


««««4«Ν.Β. 


4.10.2 . 


N.B. CBY Bit Ø will be set during any Read instruction, until ""&— 


all the data has been accepted by the user. ~A 


Second Status Byte (SB 2) 
BIT O: - LOAD POINT (BOT) ^ 





‘BIT 1: - END OF TAPE (EOT) 


belle 


4.12. 


indicates transport is on or has passed over the 
end of tape reflective tab. This signal remains 
true until a reverse direction command is accepted 


by the system. "M 

BIT 2: ~ REJECT ^" -- ` f us 
BIT 3: - FILE MARK 
BIT 4: - PARITY ERROR 

d - TIMING ERROR ; $ 
BIT 5: - Always "1" d is T 
BIT 6: - " nyn 
BIT 7: - " "on : 


Both status bytes are always transmitted together:- 


- After execution of a WRITE command, a SPACE FORWARD 
a SPACE REVERSE, a REWIND and a WRITE FILE MARK command, 
- In READ, status bytes are transmitted after transfer 
of the block from tape to memory, before transmitting 
BLM, BLL and data to users equipment. 
= Immediately after reception of a STATUS REQUEST command. 
- If character following DLE is not a correct command code, 
- If a parity error is detected in a received character. 
- When a command is rejected by the formatter. 


Clear 
1. - DLE | 
2. - CLEAR COMMAND (HEX 3A ASCII:) | 


The Clear Command Resets all control logic in the formatter 
terminating any instruction if present, and terminating any tape 
motion. 2 


Edit 
le - DLE 
2. - EDIT COMMAND (HEX 3B ASCII;) 


The 'edit! command allows the user to alter specific blocks of 
data, The sequence is as follows:- 


- Read one data block 
- Issue teditt (Hex 3B ASCII): . 
=- Space back one block y 
- Write one data block. 
p^ 
The 'edit! command is.now automatically reset *Edit' may also 
be reset by the Clear command (see para 4.11) 


The tedit' function effectively ‘adjusts the tape position so that 
the new data exactly replaces the original data block, also 
allowing for the start/stop times. Caution should be exercised in 
ensuring that new data is of the same block length as the original 
record. 


eoceeSe COMMANDS 





COMMANDS CODE CHART 


Ρο 





DLE 


10 
31 


WRITE 


30 
32 
i pa? 


READ 


SPACE FORWARD 


BACKSPACE 


REWIND 


34 
35 
36 
37 
38 


REWIND & LOCKOUT 
WRITE FILE MARK 


STATUS REQUEST 


READ CONT 


CLEAR 


EDIT 








3B 


5.10.79 PLW/DJ 


6. TIMING 


PARALLEL DATA — 





0.5 uSEC (MIN) 





0.5 pSEC (MIN) 


—————— 0 
DATA STROBE 





Ld E -0.SuSEC (MIN) QE 





ACKNOWLEDGE 





9.598 Min. 


50ps Typical: : 
130ps Max. 2.5-5.0 SEC 


ΜΉ z ώς 


Pin connections (8 bit parallel 


SIGNAL ᾽ τον INPUT PIN OUTPUT PIN 
data 1+ 17 . 39 
data 2+- 15 51 
data 34 i 9 . 45 
data lh o M EE 43 
data 54 15 | 35 
data 6+ . 19 31 
data 74 21 ` 42 
data 8+ 25 |. 35 
'Strb.- : "d 23 | -.. 29 
Ack - D 37 

L9 ΣΑ 

Rdy 4 
«5 V PINS 2450 
Reset (Up generated reset O/P- no conn, néčessary). es 3 
ALE ^ (Pp clock pulses O/P - no conn. necessary ) 7 
GROUND : & - 48 even pins. ££ 


Connector - standard 50 way ribbon 'cable 











SERIAL PORT CONNECTOR 


PIN 


FUN 


NC 


x0 C - OM 


INSTALLATION 





SIGNAL 

-12V VIA 10K 

+12V VIA 10K 
ov 


‘DSR (not examined) 


RX DATA TO TAPE UNIT 
TX DATA FROM TAPE UNIT 


H 


DTR - SET + TRUE AFTER INITIALISATION 


Connect OV and 41hV Power 


' Leads to terminal block on back of metal panel. 
Fit PCB to panel with SE Labs plastic mounting pillars. 


a 


REMOVE three 220/300 resistor packs from bottom of transport 
mounted formatter. = Fit 3 2K2 Resistor Packs 


. Fit ribbon cable from lower connector RC) to 136 way edge connector: 
-Attach flying resistor to formatter heat sinke 


` Swi in position IC110 


Baud Rate Switch 


ο AW Fw Mon 
1 


ο... AU 


pee 


9600 


4800 


2400 
1200 
600 
300 


x al 4 


Link closed for selected speed. + 


sess Cont'd 


SW2 in position IC105 


Serial character configuration 





1 No Parity High gives no parity κ : M 
2 TSB S Low i 1 de bit y 
3 Dn os (bel, Fug: 
4 NB ο. - ! P i 
5 O/EPS ^ =-  ILK'to GND for ODD Parity x 
=> 6 SWE . - IK to GND for serial CH. Enabled y ΠΝ 
7 4 ας - LK to GND for Parallel Operation  -j. 
e 
















. E.G. for 7 bits plus even parity, 2 stop bits 
sov Links to GND 1, k, 6 
(HIGHS ON 2, 3, 5, 7) 


NOTE Ὁ"... SERIAL ERRORS 

αἱ): : Parity error 

"(2)" Framing error ` 

Ὁ)’ Overrun are gated together in IC98' 


f. the: composite error signal {5 required then Link ? niis data 
it 8+ to Bhow these errors. 


nis will hormatiy. be done for 7 bits * parity when pit B.set will 
show transmission errors. . F : , 8 >d 


“For 8 bit operation, Link 8 is fitted whén data bit 8+ from the 
UART is used. Link 8 is to be fitted for Parallel Operation. 


(2) A11 instructions preceeded by HEX 10 


INSTRUCTION FORMAT © E Ne nm | | A b. E n 
Pot 


eseceCont'd 





“INSTRUCTION FORMAT (cont'd ΣΤΡ i 
-(2) CODE ` INSTRUCTION > ..', 
WRITE BLOCK i 31 HEX. 
WRITE CONT . 39 
READ BLOCK © 3ο Í 
READ CONT 38 . MAE 
SPACE FWD - EE D 
REV - - 21 | 
RWD (3h 
RWD/OFFL : 35 
WFM | 36 
STAT REQ υ.. 37 
CLEAR Ἢ ᾿ 3A! 
EDIT .᾽ 77 9B i 


WRITE BLOCK LENGTH - TOTAL 12 BITS - MAX 4095 decimal 
TO BE SENT AS (1) MSB 6 BITS (2) LSB 6 BITS IN LOW ORDER POSITION 
BITS 7 CAN BE SET OR NOT + WILL BE IGNORED 


I.R. MSB 0000/0001 = 6h) 


LSB 0000/0010 = 2) 66 CHAR, 


. BLOCK TO BE WRITTEN. 


This can be sent from πο in ASCII as "A" then "B" since bit 7 
. will be ignored 


READING 
The read. block length (total 12 bits) will be sent as (1) MSB 6 bits 
'(2) LSB 6 bits but with bit 7 set in both bytes. This (as in write 


example) would result in "A" then "B" being transmitted after reading 
a block of 66 Shares ; ΄ 


di 










PARALLEL OPERATION —— (RCl) - Fit Link 8 
If.SW2 bit 6 is liigh and SW7, closed,.then the parallel channel is enabled, 
: è E A AL vR 


BIT ^ ^ PIN l | Re 





Su STROBE - -> © 8 i Fi 
EU KK = z 5 ο : 
dà i | © ' eecceCont'!d 





DATA + OUTPUT BIT 


l+ 

2 

3 

4 

5 

6 

7 

8 
STROBE -` 


ACK - 
O/P RDY + 


GNDS 


PIN 
39 
41 
45 
43 
33 
31 
47 
35 
29 
37 
1. 


47» 48 EVEN NOS. 





IEEE 488 Interface Connections 





weg. 


Interface Connector i Mnemonic IEEE 488 Connector ~ ` 


1 SPARE 02000 45V t 
. 8. SPARE 7 EC 
3 SPARE e. ve 
h SPARE |: = 2 a: ` 
5 = gv E+ NZ12* 
6 - SPARE + 5 ΠΡ EX 
: 7 NRFD (5 ----- cune 
8 NDC bey ..'4.-8 
129 Eor- 0 07 ~~ 5 
10. IFC} tO 
a2 ΑΝ“. - mss Dire L 
12 Dø 1. 
11 Di 2 
15 pa 3 
re D3 4 
17 D4 A 
18 D5 B 
19 D6 c 
20 D7 D 


Note: On IEEEL88 Connector E+N 212 are connected together. 


^ 


3 D ' .- ADDRESS SWITCHES ON IEEE 488 INTERFACE ` 


TALKER SWITCH 'T' | : E 


BE SWITCH POSITION’ 
(64) " ' 


ο. BIT O is 1.5.8. 

; Address is Transferred as 
(8) a 7 bit word 

( 4) DES 

( 2) 

(1) 


ο” wu o 
YVAN EU 


: LISTENER SWITCH 114 


BIT * SWITCH POSITION 
Ἀν (64) ea 
k~ (32) BIT O is L.S.B. : 
δν (16) Address is transferred as ` 
1-( 8) a 7 bit word 
2v( 4, 

75 6v( 2) 
7 (1) 


O m t v Fo 







EXAMPLE: TALKER ADDRESS 


tT? Switch 5, 4, 1, 0N 
Listener address 68) 
'L! Switch 5, 2, ON 





SWITCH L 


CI €— svrrcu T 





—€————ÁÉÓÉÓBDEQ n 








} 


T 


9 x l B Oo; 








'ILANAWERWOO SY ats 2835 
VL GANT V3 J OL YANSI} DUTA: 








254 


-. ψ 


LI 

| 

In 
y 


κ 


sy 1 
EN 
-— a ο 

' 
ΓΤ 
ο τα 
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